1. 

2. 
3. 
4. 

5. 




1/38 








META 


EDIT 


MODEL 


TIME 


DATA 


DATA 



10. 



Editing Expert System 
Meta Model Data 
Edit-Time Data 
Editing User Interface 

User begins edit session and Requests Load of Edit-Time Data in 
user Interface. 

6. Editing Expert System loads Edit-Time Data 

7. Editing Expert System loads meta Model Data specified in 
Edit-Time Data 

8. Editing Expert System causes Edit-Time Data to be displayed to user 

9. User Begins Edit Action in Editing user Interface. Edit Action 
Descriptors sent to editing Expert System 
Editing Expert System validates Edit Action, Returns Status Code 
and Support Message. Editing User Interface displays status 
information to user 
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USER INITIATES DYNAMIC LOADING 
OF VIEWER AND CONTROLLER FOR 
UNIVERSAL DATA EDITOR COMPONENT. 
CAUSES INTERFACE SHELL APPLICATION 
(A) TO CALL POPULATE TEMPLATES 
METHOD ON THE EDITING EXPERT 
SYSTEM CORE ENGINE. 
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CALL POPULATE TREEVIEWS FUNCTION \r2A 
WITH 'TEMPLATE' FLAG PARAMETER 



ITERATE THROUGH ALL 
INSTANTIATIONS OFKDTREEVIEW 



■3A 




CONTINUE ITERATING 
THROUGH KDTREEVIEW 
INSTANCES 



FIG. 6A 



7/38 

JSER INITIATES LOADING OF SET^\ 
I OF EDIT TIME DATA INTO VIEWER AND \ 
/ CONTROLLER FOR UNIVERSAL DATA \ 

EDITOR COMPONENT. CAUSES INTERFACE y 
\ SHELL APPLICATION (A) TO CALL I 
\POPILATEDATA METHOD ON THE EDITING I 

\^ EXPERT SYSTEM CORE ENGINE.^ 



CALL POPULATE TREEVIEWS FUNCTION 
WITH 'KNOWLEDGE" FLAG PARAMETER 










ITERATE THI 
INSTANTIATIONS 


HOUGH ALL 
OFKDTREEVIEW 



[r2B 



SKIP 




CONTINUE ITERATING 
THROUGH KDTREEVIEW 
INSTANCES 
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KDTREEVIEW. 
INSERTINTO 
TREE 
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START KDTREEVIEW.INSERTINTO TREE 



ITERATE THROUGH ALL INSTANCES 
OF KDTREELEVEL OWNED BY CURRENT 
KDTREEVIEW 



/" RETURN FROM\ 
I KDTREEVIEW. \ 
\ INSERTINTO j 
\[REE OPERATION^ 




CONTINUE ITERATING 
THROUGH KDTREELEVEL 
INSTANCES 



FIG. 6C 
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LEVELINTO 
TREE 
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FIG. 6D 
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GET ROOT ELEMENT (B) OF THIS 
KDTREELEVEL (A).M_KDCLASS 



GET INFO FROM B.GETREE- 
CAPTION AND B.TREEICON 



INSERT NODE INTO TREE WITH 
CAPTION AND ICON FROM B 
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ITERATE THROUGH All 

INSTANCES (C) OF 
KDTREELEVELS OWNED 
BY A IN A.CHILDTREELEVELS 



RETURN FROM 
KDTREELEVELINSERTROOT 
LEVEUNTOTREE 
OPERATION 



WT^, YES 




CALL C.INSERTCHILDLEVELINTO 
TREE FUNTION 
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KDTREELEVEL. 
INSERTCHILDLEVELINTOTREE 



CONTINUE ITERATING THROUGH 
KDTREELEVEL INSTANCES 



FIG. 6F 
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GETKDCLASS (B) OFTHIS(A) 
KDTREELEVELM KDCLASS 
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GET INFO FROM 
C.GETTREECAPTION 
AND C.GETTREEICON 






INSERTN 

treewrt 

ANDICOA 


ODE INTO 
i CAPTION 
IFROMC 







ITERATE THROUGH All 
INSTANCES (D) OF 
KDTREELEVELS 
OWNED BY A IN A. 
CHILDTREELEVELS 



ITERATE THROUGH ALL 
ELEMENTS (C) OFB 




RETURN FROM 
; KDTREELEVEUNSERTROOT 
LEVEUNTO OPERATION 




CALL D.INSERTCHILDLEVEL 
INTOTREE FUNTION FOR 
KDELEMENTC 



KDTREELEVEL. 
INSERTCHILDLEVELINTO 
TREE 



CONTINUE ITERATING 
THROUGH KDTREELEVEL 
INSTANCES 



CONTINUE ITERATING 

THROUGH KD 
ELEMENT INSTANCES 
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FIG. 6G 
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GET CLASS (B) OF THIS 
KDTREELEVEL (A).M_KDCLASS 



GET INFO FROM B.CLASSNAME 
AND B. DEFAULTTREEICON. 



fir 



17 



INSERT NODE INTO TREE WITH 
CAPTION AND ICON FROM B 

I 

ITERATE THROUGH ALL 

INSTANCES (C) OF 
KDTREELEVELS OWNED 
BY A IN A.CHILDTREELEVELS 



f RETURN FROM X 
( KDTREELEVELINSERTROOT } 
\ LEVELINTQ OPERATION^/ 




CALL C.INSERTROOTLEVELINTO 
TREE FUNCTION 




CONTINUE ITERATING THROUGH 
KDTREELEVEL INSTANCES 



FIG. 6H 
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GET INFO FROM 
C.GETTREECAPWN 
AND C.GETTREEICON 
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INSERT NODE INTO 
TREE WITH CAPTION 
AND ICON FROM C 



ITERATE THROUGH 
ALL INSTANCES (D) 
OF KDTREELEVELS 
OWNED BY A IN A. 
CHILDTREELEVELS 



PARENT KDELEMENT (P) 
WAS PASSED IN 



T 



GET KDRELAWN (B) OF THIS 
KDTREELEVEL(A) FROM 
AM KDRELAWN 
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RERATE THROUGH ALL KD 
ELEMENTS (C) OF P THAT ARE 
CHILDREN OF P THROUGH B. 




RETURN FROM 
KDTREELEVEUNSERTROOT 
1EVEUNT0TREE OPERATION 



nJ 




CALL D.INSERTCHILDLEVEL 
INTOTREE FUNCTION FOR 
KDELEMENT C 
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KDTREELEVEL 
INSERTCHILDLEVELINTO 




CONTINUE ITERATING 

THROUGH KD 
ELEMENT INT ANCES 



CONTINUE ITERATING THROUGH 
KDTREELEVEL INSTANCES 



FIG. 61 
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PARENT KDELEMENT (P) 
WAS PASSED IN 
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GETKDCLASS (B) OFTHISfl) 
KDTREELEVELM KDCLASS 
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ITERATE THROUGH ALL 
ELEMENTS (C) OF B 




GET INFO FROM 
C.GETTREECAPTION 
AND C.GETTREEICON. 



RETURN FROM 
f KDTREELEVEUNSERTCHILD 
LEVELINTOTREE 
OPERATION 



INSERT NODE INTO 
TREE WITH CAPTION 
AND ICON FROM C 



ITERATE THROUGH 
ALL INSTANCES (D) 
OF KDTREELEVELS 
OWNED BY A IN A. 
CHILDTREELEVELS 




CALL D.INSERTCHILDLEVEL 
INTOTREE FUNCTION FOR 
KDELEMENTC 



KDTREELEVEL 
INSERTCHILDLEVELINTO 
TREE 



CONTINUE ITERATING 

THROUGH KD 
ELEMENT INSTANCES 
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CONTINUE ITERATING 
THROUGH KDTREELEVEL 
INSTANCES 
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USER CAUSES NODE 
SELECTION WITH MOUSE 
OR KEYBOARD 




£1 



COMMIT ANY EDfT 
MODIFICATIONS TO 
KDELEMENTA 



GETKDCLASS (C) 
OFKDELEMENT 
REPRESENTED BYB 



GET INDEX (X) OF 
OF KDELEMENTA 



GETKDCLASS (D) 
PARENT OF C, I 
APPLICABLE 



DO NOTHING. 
ENDSELCHANGZ 
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GET KDCLASS (E) 
SHORTCUT TARGET OF 
C, IF APPLICABLE 



GET LOAD INFO (F) 
FOR EDITOR FORM 
CORRESPONDING TO C 
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UNLOAD CURRENTLY 
LOADED EDfTOR FORM 



DYNAMICALLY LOAD 
EDITOR FORMF 



POPULATE F WITH 
MEMBER VALUES 
FROM INSTANCE X OF 
KDCLASS C. 



INITIALIZE F WITH INFO 
FROM C,D, ANDE 



(END SELCHANGEy ^ 

FIG. 7 
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HIGHUTE DRAGGED 
NODE 



CHANGE CURSOR TO 
'DRAGGING OBJECT 
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FIG. 8B 
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SHOW FEEDBACK ICON 



SHOW STATUS MESSAGE 
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END EDIT OPERATION 
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FIG. 8C 
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( START CANDROP* 
I OPERATION 




TRANSLATE DRAG 
SOURCE AND DROP 
TARGET(A) NODE KEYS 




STATUS TEXT = "MAKE 
ELEMENTBTOBEAROOT 
NODE ";ICON = A. 
GETICON; CANDROP 
RETURNS TRUE 



13 



STATUS TEXT = "CAN'T 
DROP HERE"; ICON = 
NODROP; CANDROP 
RETURNS FALSE 
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( RETURN FROM \ 
K QANDROP function] 



FIG. 8E 




f RETURN FROM \ 

\ qandrop functionJ 



FIG. 8F 



23/38 





18 



STATUS TEXT = "CAN'T 
DROP HERE"; ICON = 
NODROP; CANDROP 
RETURNS FALSE 
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GET THE RELATION 
BETWEEN THE CLASS 
BAND THE CLASS OF A 



RELATION.CAN 
DROP CLASS B 
ON ELEMENT A 
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f RETURN FROM \ 
X ^ANDROP FUNCTION) 



FIG. 8G 
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FIG. 8H 
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STATUS TEXT="B IS 
ALREADY OWNED BY 
A";ICON=NODROP; 
CANDROP RETURNS 
FALSE 



^24 



STATUS TEXT= n MOVE B 

TO A"; ICON = 
B.GETICON CANDROP 
RETURNS FALSE 



f RETURN FROM \ 
\ £ANDROP FUNCTION J 

FIG. 81 
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STATUS TEXT-- 
HAS A SHOf 
ICON = 1 
CANDROPRE 


=" A ALREADY 
1TCUTT0B"; 
\I0DR0P; 
TURNS FALSE 




C 



DOES^ 
ELEMENT A 
ALREADY HAVE A 
SHORTCUT TO 
ELEMENT B^, 
? 



j-Z2 



RETURN FROM 
CANDROP FUNCTION 











STATUS TEX 
SHORTCUT F 
ICON = B 
CANDROPRE 


T="MAKEA 
ROM A TO B"; 
.GETICON; 
'TURNS TRUE 
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FIG. 8K 
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FIG. 8M 




FIG. 8N 
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DETACH ELEMENTB 
FROM PRIOR PARENT. 






SEND MESSAGE TO TREE 
TO MOVE GRAPHICAL 
NODE OF B FROM OLD 
PARENT TO SCOPE 






STATUS TEX1 
ELEMENTA i 
TREE"; Df 
RETURh 


r = "MOVED 
ro ROOT OF 
1AGDR0P 
IS TRUE 
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STATUS TEX1= BLANK; 
ICON = SYSTEM DEFAULT; 
DRAGDROP RETURNS 
FALSE 



RETURN FROM 
DRAGDROP FUNCTION 



w) 



FIG. 80 




RELATION.DRAGDROP 
CLASS BON 
ELEMENTA 
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FIG. 8P 
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MAKE NEW INSTANCE OF 
CLASSB WITH NO PARENT 



NOTIFY TREE TO 
ADDNODEFORNEWB 
UNDERSCOPE 



STATUS TEXT = "MADE 
NEW ELEMENT B AT 
ROOT' ICON =SYSTEM 
DEFAULT; DRAGDROP 
RETURNS TRUE 
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STATUS TEXT = "BLANK; 

ICON = SYSTEM 
DEFAULT; DRAGDROP 
RETURNS FALSE 



RETURN FROM 
RAGDROP FUNCTION 



MAKE NEW INSTANCE 
OF CLASSB WITH 
NO PARENT 



NOTIFY TREE TO 
ADDNODEFORNEWB 
UNDERSCOPE 



STATUS TEXT = "MADE 
NEW ELEMENTB"; 

ICON = SYSTEM 
DEFAULT; DRAGDROP 

RETURNS TRUE 



FIG. 8Q 
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RELATION. 
DRAGDROP 
ELEMENTB 
JON ELEMENT/ 
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1 DRAGDROP OPERATION 
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ELEMENTA 
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LINK. 
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DISTANT2 
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1^ ALREADY OWNED BY^S- 
ELEMENTA 
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STATU TEXT=BLANK; 

ICON=SYSTEM 
DEFAULT DRAGDROP 

RETURNS FALSE 



CREATE A NEW INSTANCE 
OF CLASS OF B 



COPY MEMBERS FROM 
DRAGGED B TO NEWS 



ATTACH NEW B AS CHILD 
OFA 



NOTIFY TREE TO INSERT 
NODE FOR NEW B 



STATUS TEXT = "MADE 
A COPY OF BUNDER 
A"; ICON = SYSTEM 
DEFAULT; DRAGDROP 
RETURNS TRUE 




DETACH B FROM 
ORIGINAL PARENT 



ATTACH B AS CHILD A 



NOTIFY TREE TO MOVE 
NODE FOR NEW B 



STATUSTEXT="MOVE 
BTOA";ICON = B. 
GETICON; CANDROP 
RETURNSTRUE 



RETURN FROM 
ORAGDROP FUNCTION 



FIG. 8R 
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DETERMINE TARGET OF 
B.TARGET = 8° 
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STATUS TEXT = BLANK; 

ICON = SYSTEM 
DEFAULT DRAGDROP 
RETURNS FALSE 



CREATE A NEW 
SHORTCUT INSTANCE 
(B") OF CLASS OF B 



I 



SET B" TO POINT TO 
SAME TARGET AS B 



ATTACH NEWS" AS CHILD 
OFA 



NOTIFY TREE TO INSERT 
NODE FOR NEW B 3 



I 



STATUSTEXT = "MADE 
A SHORTCUT FROM A TO 
ff"; ICON = SYSTEM 
DEFAULT; DRAGDROP 
RETURNS TRUE 



DETACH B FROM 
ORIGINAL PARENT 



ATTACH B AS CHILD 
OFA 



NOTIFY TREE TO MOVE 
NODE FOR B TO BE 
CHILD A ■ 



I 



STATUSTEXT = "MOVED 
& SHORTCUT TO A"; 

ICON = SYSTEM DEFAULT; 
DRAGDROP RETURNS 
TRUE 



RETURN FROM 
DRA GDROP FUNCTIO N 

FIG. 8S 
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DOES 
ELEMENT® 
ALREADY HAVE A 
SHORTCUT TO 
JLEMENTB 
? 



MAKE NEW INSTANCE OF 
SHORTCUT CLASS B 



CONNECT SHORTCUT B' 
TO A AND B 



NOTIFY TREE TO ADDNODE 
FOR NEW B' UNDER A 



STATUS TEXT= BLANK; 
ICON = SYSTEM DEFAULT; 
DRAGDROP RETURNS 
FALSE 
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STATUS TEXT = "MADE A 
SHORTCUT FROM A TO B"; 
ICON =SYSTEM DEFAULT; 
DRAGDROP RETURNS TRUE 



RETURN FROM 
RAGDROP FUNCTION 



FIG. 8T 
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RELATION.DRAG 
DROP ELEMENT(B) 
ON ELEMENT 
(A) 
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START RELATION.DRAG 
DROP OPERATION FOR 
^CLASSB ON ELEMENTA 
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STATUS TEXT = 
'BLANK; ICON = 
SYSTEM DEFAULT 

DRAGDROP 
RETURNS FALSE 




CREATE A NEW 
INSTANCE 
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POPULATE MEMBERS 
OF & WITH DEFAULT 
VALUES 



ATTACH & AS CHILD 
OF A 



NOW TREE TO 
INSERT NODE FOR B 



I 



STATUS TEXT = "MADE 

A NEW BUNDER 
ELEMENT A"; ICON= 
SYSTEM DEFAULT; 
DRAGDROP RETURNS 
TRUE 
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CREATE A NEW 
INSTANCE (B) OF CLASS B 



I 



POPULATE MEMBERS OF 
B WITH DEFAULT VALUES 



I 



CREATE A NEW SHORTCUT 
INSTANCE (B n ) OF CLASS 
OF SHORTCUT TO B 



I 



SET B" TO POINT TO B 1 | 

T 



ATTACH NEW Br AS CHILD 
OFA 



I 



NOTIFY TREE TO INSERT 
NODE FOR & 



NOTIFY TREETO INSERT 
NODE FOR NEW B" 



T 



STATUS TEXT = "MADE A 
NEW BAND MADE A NEW 
SHORTCUT TO BUNDER 
ELEMENT A °; ICON = 
SYSTEM DEFAULT; DRAG- 
DROP RETURNS TRUE 
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RETURN FROM 
DRA GDROP FUNC TION 

FIG. 8S 
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STATUS TEXT = 
"BLANK; ICON = 
SYSTEM DEFAULT; 

DRAGDROP 
RETURNS FALSE 




2 



0- 



KEYED INPUT 
DEVICE 




POINTING DEVICE 











I 



CPU 

I 



L 



114 



UDETME 









VOLATILE STORAGE 




NON-VOLATILE 
STORAGE 



VCUDEC 



UDEC 



104 



DISPLAY DEVICE 



PRINTING DEVICE 



112 



UNIVERSAL META 
MODEL 



116 



118 



120 



FIG. 9 



